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) FINELY GRANULATING APPARATUS AND FINELY GRANULATING METHOD 

')Abstract: 

OBLEM TO BE SOLVED: To get rid of wear due to collision against a 
d and at the same time heighten finely granulating effect and provide 

3ly granulating function stably for a long duration. 

>LUTION: At least three of blocks, in which through holes 10a, 10b, 11a, 
a, 12b to pass a fluid to be finely granulated are formed, are practically 
sely arranged as to set the direction of the through holes along the flow 
a fluid and at least two through holes are formed in a block 10 in the 
d introducing side, one in an intermediate block 11, and at least two in a 
ck 12 in the fluid discharging side. Moreover, groove-like routes 10c, 12c 
) formed in the block surface, which is either one of the opposing face to 
i block 10 in the introducing side and the intermediate block 1 1 or the 
DOsing face to the intermediate block 1 1 and the block 12 in the 
charging side, in the direction at right angles to the direction of the flow 
the fluid and the through holes in respectively neighboring blocks are 
de to communicate with one another through the groove-like routes. 




3AL STATUS 

ate of request for examination] 18.05.2000 
ate of sending the examiner's decision of rejection] 
nd of final disposal of application other than the 
aminer's decision of rejection or application converted 
^istration] 

ate of final disposal for application] 

atent number] 3296954 



d://www1 9.ipdl.jpo.go.jp/PAl /result/detail/main/wAAAMmaapqDA409201 52 1 P 1 .htm 



5/5/2004 



Page 1 of 1 



OTICES * 

an Patent Office is not responsible for any 
ages caused by tbe use of tbis translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
. the drawings, any words are not translated. 



\IMS — 

iim(s)] 1 , • I ii_ n -J 

lim 1] While carrying out adhesion arrangement of the block in which the through tube which can pass the fluid 
ch should be atomized was formed, substantially so that at least three pieces and the penetration direction may meet 
flow direction of said fluid Said through tube to a fluid installation side block at at least 2 and an intermediate block 
: At least two are formed in a fluid discharge side block, respectively. Moreover, the opposed face of said installation 
• block and said intermediate block. And the atomizing unit which forms in one in the opposed face of said 
rmediate block and said discharge side block of block front faces the groove path of the direction which intersects 
Dendicularly with the flow direction of said fluid, and is characterized by said thing [ having constituted so that the 
•ugh tube of each adjoining block might be made to open for free passage through this groove path ]. 
dm 2] the cross-sectional area of the groove path formed in either of the opposed faces of A2, said intermediate 
;k and said discharge side block in the cross-sectional area of a through tube [ in / for the cross-sectional area of the 
Dv'e path formed in either of the opposed faces of said installation side block and said intermediate block / Al and 
I intermediate block ] ~ A3 ** ~ the time of carrying out ~ the relation of each cross-sectional area ~ Al <A2 <A3 
— atomizing unit according to claim 1 . 

lim 3] The atomizing unit according to claim 1 or 2 whose cross-section configuration of said groove path is a 
mfer or a U-shaped gutter. j ^ ,• j j * 

aim 4] Have a through tube along the passage of the fluid which should be atomized, and a fluid is introduced into 
;e blocks arranged by sticking substantially. Are the atomization approach of performing atomization by making it 
iding at high speed, and change into counterflow said fluid introduced from said throu^ tube of a fluid installation 
; block, and it is made to collide with it. The atomization approach characterized by changing the flow in said 
■ction of passage, maintaining the turbulent flow of the fluid which collided in said through tube of an intermediate 
zk, changing the flow of said fluid which passed said intermediate block wifli a discharge side block in the direction 
ch intersects perpendicularly with said passage, and discharging from said through tube. 



anslation done.] 
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TAILED DESCRIPTION 



tailed Description of the Invention] 

31] 

;ld of the Invention] This invention relates to the atomizing unit and the atomization approach of performmg 
ilsification, distribution, or pulverizing momentarily by making the liquid which suspended the material collide with 
a-high voltage in more detail about the equipment and the approach for atomizing various matter. 
32] 

scription of the Prior Art] Conventionally, as this kind of an atomizing unit, the emulsification equipment of a 
lication is known [ publication number / No. 261525 / two to ], for example. As shown in drawing. 7 , to the 1st Imer 
nber 50 which blockaded by the liner members 50 and 51 of two sheets which consist of hard plate material, and has 
inged mixed liquor passage to the inflow side, this emulsification equipment 1st groove path 50c which opens each 
)ugh tube outlet for free passage while forming two through tubes 50a and 50b is formed. Moreover, while the 2nd 
T member 51 which stuck to the 1st liner member 50, and has been arranged to the downstream arranges 2nd groove 
3 51c in the direction which intersects perpendiculariy with 1st groove path 50c, the through tubes 51a and 51b for 
charging mixed liquor are formed in the both ends. By passing high-pressure mixed liquor in these [ 1 st ] and the 2nd 
•r member 50, and 5 1 , while making flow of mixed liquor into counterflow compulsorily, it is made to accelerate, 
it emulsifies by making it collide. 
03] 

3blem(s) to be Solved by the Invention] However, with conventional emulsification equipment, although wear- 
stant ingredients, such as a sintering diamond and artificial sapphire, are used for a liner member, if wear is 
larkable and uses it continuously, the degradation of atomization will not be avoided in the core of the groove paths 
; and 51c where mixed liquor collides by the maximum rate of flow. Therefore, since an expensive liner member 
St be periodically exchanged in order to maintain the engine performance of emulsification, the reinforcement of a 

;r member is demanded. ^ . . , • 

04] Moreover, with this kind of emulsification equipment, since the booster pump of mixed liquor and its power 
not be made small in order to acquire the predetermined atomization effectiveness, there is also a problem that 
lipment cannot be miniaturized and energy saving cannot be aimed at. ■ r u ■^ 

05] The atomizing unit and the atomization approach of this invention being made in consideration of the technical 
blem in the above conventional emulsification equipments, being able to mitigate the wear generated in the fluid 
lision part in a liner member, being stabilized over a long period of time, and being able to demonstrate a atomization 
a-ation, and being able to heighten the atomization effectiveness, and aiming at energy saving are offered. 

eSs for Solving the Problem] While the atomizing unit of this invention carries out adhesion arrangement of the 
ck in which the through tube which can pass the fluid which should be atomized was formed, substantially so that at 
5t three pieces and the penetration direction may meet the flow direction of a fluid A through tube to a fluid 
tallation side block at at least 2 and an intermediate block One At least two are formed in a fluid discharge side block, 
pectively Moreover, the opposed face of an installation side block and an intermediate block. And let it be a 
amary to have constituted so that the groove path of the direction which intersects perpendicularly with the flow 
»ction of a fluid might be formed in one in the opposed face of an intermediate block and a discharge side block of 
ck front faces and the through tube of each adjoining block might be made to open for free passage through this 

io7^ In tile above-mentioned atomizing unit It is the cross-sectional area of the groove path formed in either of the 
josed faces of A2, an intermediate block, and a discharge side block in the cross-sectional area of a through tube [ in / 
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the cross-sectional area of the groove path formed in either of the opposed faces of an installation side block and an 
rmediate block / Al and an intermediate block ] A3 When carrying out, the relation of each cross section ~ Al <A2 
J it is — things are desirable and, as for the cross-section configuration of a groove path, it is desirable to constitute 
n a chamfer or a U-shaped gutter. 

38] Moreover, each above-mentioned block can consist of wear-resistant members, such as ceramics, cemented 
)ide, and a diamond. The fluid in this invention shows the liquefied fluid containing the material which consists of a 
id or fine particles, when choosing a liquid as a material, emulsification is performed, and distribution and 
/erizing are performed when choosing fine particles. In emulsification, the underwater formation of a minute drop of 
ous non-dense matters of chance, minute drop-ization in the oil of various hydrophilic objects, etc. are shown, a 
densation crack in liquid, such as a metallic oxide of a particle, other inorganic pigments, and an organic pigment, is 
wn in distribution, and micrifying of the simple grain child in the inside of liquid, such as a metallic oxide, other 
•ganic pigments, and an organic pigment, is shown in pulverizing. Moreover, in order to make a fluid collide by ultra 
i-speed, it is desirable to pressurize the fluid introduced into an atomizing unit at 100-3 000kg/cm2 using high 
;sure pumping. 

39] Moreover, although the through tube in the above-mentioned installation side and a discharge side block should 
be formed in at least two blocks, it may be more than it. In addition, when making both open for fi-ee passage at a 
ar groove path when forming a through tube on [ two ] a concentric circle similarly forms three or more pieces 
ferably, it is desirable to make it open for free passage at the groove path which extends in a radial fi-om the core of a 
:k. 

10] Moreover, the atomization approach of this invention has a through tube along the passage of the fluid which 
aid be atomized, and introduces a fluid into three blocks arranged by sticking substantially. Are the atomization 
roach of performing atomization by making it colliding at high speed, and change into counterflow the fluid 
Dduced fi-om the through tube of a fluid installation side block, and it is made to collide with it. Let it be a summary 
hange the flow in the direction of passage, maintaining the turbulent flow of the liquefied fluid which collided in the 
•ugh tube of an intermediate block, to change the flow of the fluid which passed the intermediate block with a 
harge side block in the direction which intersects perpendicularly with passage, and to discharge fi-om a through 

1 1] If this invention is followed, the fluid guided into the groove path formed in either of the opposed faces of an 
allation side block and an intermediate block While being accelerated, become counterflow, and collide, and 
nization is performed where pressure variation, an impulse wave, etc. are compounded. While showing around 
Tiptly at the through tube of an intermediate block, the atomization operation is maintained. Furthermore, by being 
iged in the direction in which it collides with the groove path formed in either of the opposed faces of an 
rmediate block and a discharge side block, and passage and the flow cross at right angles, atomization is performed 
in and the effectiveness of atomization is raised. 
12] 

ibodiment of the Invention] Hereafter, this invention is explained to a detail based on the example shown in the 
ving. Drawing 1 shows the outline configuration of a atomization system including the atomizing unit applied to the 
nization approach of this invention, and its circumference facility, and by drawing a drainage system fluid and an oil 
em fluid in according to, and making them join it, respectively, the configuration is made into mixed liquor (fluid 
ch should be atomized), feeds the mixed liquor to an atomizing unit using high pressure pumping, and performs 
ilsification, distribution, or pulverizing within the atomizing unit. Hereafter, the configuration of each part is 
lained. 

13] In this drawing, the atomization system 1 is equipped with the container 3 for storing the container 2 and oil 
em fluid for storing a drainage system fluid, and a flow rate is adjusted with valves 4 and 5, respectively, and each 
i in these containers 2 and 3 joins for piping 6, and is supplied to inhalation opening of high pressure pumping 7. 
;r high pressure pumping 7 pressurizes mixed liquor at 1000-1 5 00kg/cm2 and forms a ultra high-speed style, it is 
Dduced into an atomizing unit 8. 

14] Along passage, in series, the disc-like disk 10 as a fluid installation side block, the disc-like disk 11 as an 
rmediate block, and the disc-like disk 12 as a fluid discharge side block are stuck in a cylindrical cup 9 in order of 
ove-mentioned ] a publication, respectively, and the atomizing unit 8 which is the description part of this invention 
nges them, as shown in dra^ying 2 . In addition, in this drawing, in order to give explanation easy, disks 10-12 are 
wn in the condition of having detached, respectively. Moreover, in the following explanation, a fi-ont face and the 
J of the downstream are called a rear face for the field of the upstream in each disk. 

15] The above-mentioned disk 10 consists of wear-resistant members, such as ceramics which consists of 3mm in 
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diameter of 10mm, and thickness, cemented carbide, and a diamond, as shown in drawing 3 . The introductory 
)ugh tubes 10a and 10b with a diameter of 0.5mm are formed in this disk 10 two on a concentric circle. Outlet 
don 10a* and 10b* of an introductory through tube in this disk 10 rear face are opened for free passage by groove 
allation path 10c which consists of width of face passing through the core of a disk 10 of 0.12mm, and a depth of 
5mm (refer to drawing 2 ). 

16] As groove installation path 10c of the disk 10 of such a configuration is covered, adhesion arrangement of the 
c 1 1 is carried out. Thereby, it is accelerated, while colliding with the front face of a disk 1 1 and changing the flow 
ards the core of a disk 10 compulsorily, and counterflow generates the fluid which passed each introductory through 
es 10a and 10b. 

17] A disk 1 1 consists of the above-mentioned disk 10, the diameter of said, the same thickness, and the same quality 
he material, and as shown in dmwing 4 , middle through tube 1 la which becomes a part for the core from the 
fneter of 0.138mm is formed. 

18] A disk 12 consists of the above-mentioned disk 10, the diameter of said, the same thickness, and the same quality 
he material, and as shown in drawing 5 , the discharge through tubes 12a and 12b with a diameter of 0.6mm are 
ned in two on a concentric circle. Inlet-port section 12a' and 12b' of a discharge through tube of disk 12 front face 
opened for free passage by groove sending-out path 12c which consists of width of face passing through the core of 
isk 12 of 0.13mm, and a depth of 0.06mm. In addition, it is the cross section of the above-mentioned groove 
allation path 1 Oc Al It carries out and is the cross section of middle through tube 1 la A2 It carries out and is the 
ss section of groove sending-out path 12c A3 When carrying out, it is A3 >A2 >A3. It has become. 
19] Therefore, the mixed liquor which passes each disk will collide receiving differential pressure, whenever it 
ses a disk, and atomization will be performed. Moreover, if the path of middle through tube 1 1 a currently formed in 
disk 1 1 is adjusted, the inside of groove installation path 10c in a disk 10 can be set as the value of a request of the 
ving rate of flow. 

20] Next, actuation of this example which has the above-mentioned configuration is explained. If the mixed liquor 
ich was pressurized by high pressure pumping 7 and used as the ultra high-speed fluid is introduced into an 
tnizing unit 8, after will flow within cylindrical ** 9, flowing with A first, branching to B, passing the introductory 
)ugh tubes 10a and 10b and colliding with disk 1 1 front face, it is accelerated while a direction is compulsorily 
nged towards the core of a disk 10, and the inside of groove installation path Ic is flowed, and it becomes 
interflow. 

21] A part of collision energy is opened wide, and the mixed liquor which collided according to counterflow makes 
wear generated in a part for the groove installation path core of a disk 10 mitigate by subsequently to middle through 
e 1 la of a disk 1 1 showing around. As for the turbulent flow produced by collision, that condition is maintained at 
; time. 

22] Further, colliding with the front face of a disk 12, flow is changed towards the periphery of that disk 12, 
mization is performed again, and the mixed liquor which passed this middle through tube 1 la passes each discharge 
)ugh tubes 12a and 12b, and is discharged. 

23] . . . ^ 

:ample] Next, the result of having performed emulsification, distribution, and grinding using the atomizing unit of 
; invention is'shown below. In addition, micro Equipment made from sieve DAIZA (it is called M company below) 
HOY And equipment by the nano mizer company (it is called N company below) The result in which it 
)erimented on the same conditions is shown as an example of a comparison using LA-33. 

asuring device: Shimadzu (stock) Make laser diffraction type particle-size-distribution measuring device SALD- 
)0A evaluation procedure: It is 200 cc about purified water to the mixing vessel of a measuring device. It is made to 
►ply and circulate. An experiment sample is added small quantity every until the peak of diffraction / scattered-light 
ph on the strength becomes 40%. An ultrasonic switch is turned ON and the depression of the measurement initiation 
r is carried out after 1 minute. 

2 evaluation approach: The size of a median size estimates among the items of a measurement result. 
•24] 

lulsification experiment [Sample 1 ] 

The contents of a sample : soybean oil (pure chemistry (stock) cosmetics raw material 4301 1-2401) - 20wt% 
:ithin made from an soybean (pure chemistry (stock) 86015-1201) ~ 1 wt% Purified water (pure chemistry (stock) 
508-2163) - 79wt% (2) Pretreatment: Warm ** purified water at 60 degrees C, and add the lecithin made from an 

'bean into it. **. ^ ^ ^ . 

It is a table-top-type mixer (product made from IKA : RW20-DZM the number of rotations : 1200 r.p.m) about the 
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ve-mentioned **. It agitates and lecithin is dissolved. 

\dd soybean oil to the above-mentioned **, and it is the above-mentioned table-top-type mixer (the number of 
tions: 2000 r.p.m). It agitates for 3 minutes and preliminary emulsification is carried out. 
Front [ injection ] median size : 20.127 micrometers (4) Experimental result [0025] 
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26] 

tnple 2] 

The contents of a sample : liquid paraffin (pure chemistry (stock) 83640-0430) ~ 25wt% Twin 20 (pure chemistry 
ck) 69295-1610) - 2wt% Purified water (pure chemistry (stock) 91308-2163) - 73wt% (2) Pretreatment: Add a 
1 20 to ** purified water, 

\gitate the above-mentioned ** by the above-mentioned table-top-type mixer (the number of rotations: 1200r.p.m). 
^in 20 is dissolved. 

\dd a liquid paraffin to the above-mentioned **, by the above-mentioned table-top-type mixer (Rotational- 
[uency : ISOOr.p.m), agitate for 3 minutes and carry out preliminary emulsification. 
Front [ injection ] median size : 32.989 micrometers (4) Experimental result [0027] 
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tributed experiment [Sample 1] 

The contents of a sample : titanium oxide (pure chemistry (stock) 53145-0601) - 15wt% DEMORU EP (special 
/carboxylic-acid mold high molecular surface active agent: Kao (stock) make) ~ 1 wt% Purified water (pure 
mistry 91308-2163 (stock)) - 84wt% (2) Pretreatment: Add DEMORU EP for ** purified water. 
A^gitate the above-mentioned ** by the table-top-type mixer (the number of rotations: lOOOr.p.m), and he is Di. Mall 
is dissolved. 

^dd titanium oxide to the above-mentioned **, and it is the above-mentioned table-top-type mixer (the number of 
itions: 2000r.p.m). It agitates for 1 minute and preliminary distribution is carried out. 
Front [ injection ] median size : 9.008 mum (4) Experimental result [0029] 
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30] 

mple 2] 

The contents of a sample : copper phthalocyanine blue (pure chemistry (stock) 63280-1610) ~ 25 wt% DEMORU 
(Kao (stock) make) - lwt% Purified water (pure chemistry (stock) 91308-2163) - 74wt% (2) Pretreatment: Add 
MORU EP to ** purified water. 

Agitate the above-mentioned ** by the above-mentioned table- top-type mixer (the number of rotations: lOOOr.p.m). 
MORU EP is dissolved. 
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^dd a copper phthalocyanine blue to the above-mentioned **, and it is the above-mentioned table-top-type mixer, 
number of rotations: 1 SOOr.p.m) It agitates for 2 minutes and prehminary distribution is earned out. 
Front [ injection ] median size : 16.229 micrometers (4) Experimental result [0031] 
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?2] 

/erizing experiment [Sample 1] . ^. . j- 

The contents of a sample : calcium carbonate (pure chemistry (stock) 43260-0301) ~ 25wt% Citnc-acid 3 sodium 
•e chemistry (stock) 26080-1201) * . • , ^- . 

.8wt% Purified water (pure chemistry 91308-2163 (stock)) ~ 74.2wt% (2) Pretreatment: Add citnc-acid 3 sodium to 

jurified water. . \ j-*- vtt c 

\gitate the above-mentioned ** by the table-top-type mixer (the number of rotations: 1300r.p.m), and it is K.U. tn 

1 3 sodium is dissolved. „ t., . i 

\dd a calcium carbonate to the above-mentioned **, by the above-mentioned table-top-type rnixer (Rotational- 
luency : 1300r.p.m), agitate for 4 minutes and carry out preliminary distribution. 
Front [ injection ] median size : 20.329 micrometers (4) Experimental result [0033] 
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34] 

The^contents of a sample : sihcic-acid aluminum (pure chemistry (stock) 29020-1601) ~ 20wt% 
cametaphosphoric acid sodium (pure chemistry (stock) 67 11 5-0401) . 
wt% Purified water (pure chemistry 91308-2163 (stock)) ~ 79wt% (2) Pretreatment: Add hexametaphosphoric acid 

ium to ** purified water. . 
Agitate the above-mentioned ** by the table-top-type mixer (the number of rotations: 1 SOOr.p.m), and it is Ht. 

>AME thalline acid sodium is dissolved. . . , u r 

Add silicic-acid aluminum to the above-mentioned **, by the above-nientioned table-top-type mixer (the number ot 
1 SOOr.p.m), agitate for 5 minutes and carry out preliminary distribution. 



Front [ injection ] median size : 5.127 mum (4) Experimental result [0035] 
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361 According to the atomizing unit of this invention, fi-om the above experimental result, it was checked that the 
mization effectiveness can be conventionally heightened fi-om equipment also in any of emulsification, distribution, 
I a pulverizing experiment. Moreover, although it emulsified continuously about the emulsification experiment, the 
mizing unit was disassembled after predetermined time progress and the wear in each disk was inspected, wear 
larkable about which disk was not detected, therefore it was checked that it is stabilized and atomization can be 
ried out In addition although the disc-like disk constituted the block fi-om this example, the configuration of a block 
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also consist of polygons, such as not only this but a rectangular head, a hexagon head, etc. 

57] Moreover, in this example, as shown in drawing 6 (a), as for the cross-section configuration of the groove path 
led in disks 10 and 12, it is desirable to process a slot in the shape of a semicircle, as R processing of the comer of a 
is done or it is shown in drawing 6 (b). According to the groove path of such a cross-section configuration, a flow 
fficient can be enlarged. , i. t.- i 

J8] Moreover, although the thickness of each disks 10-12 was similarly constituted from this example, the thickness 
ot only this but the 2nd disk 1 1 can be made to be able to fluctuate, namely, the die length of a middle through tube 
be adjusted, and the atomization effectiveness can also be adjusted. 

39] Moreover, in this example, although the groove path was formed in the rear face of a disk 10, and the front face 
disk 12, respectively, it can also consider as the configuration which forms a groove path in the front face and rear 
; of not only this but the disk 11, and forms only a through tube about disks 10 and 12. 

io] This invention is applicable to the chemistry article field which performs manufacture of various emulsion- 
mierization products, grinding of an organic pigment, etc. in the cosmetics field which performs adjustment of a 
cy lotion, distribution of a pigment, etc. in the drugs field which performs adjustment of lipid microsphere, cell 
;hing, etc. in the food field which performs atomization of milk fat, distribution of perfiime, etc., or the other new- 
erials development research fields, respectively, 
tl] 

'ect of the Invention] According to this invention, wear of the fluid collision part in a block can be mitigated, and the 
nization operation stabilized over the long period of time can be demonstrated, and it has the advantage in which the 
nization effectiveness is heightened so that clearly from having explained above. Moreover, the part and high 
>sure pumping with which the atomization effectiveness is heightened, and its power can be made small, and, 
eby, energy saving can be aimed at. • r u u 

42] According to the atomizing unit of this invention, two or more intermediate blocks which consist of a through 
i of a different path can be prepared, and the flow rate of the counterflow with which a collision is presented can be 
ly changed only by choosing any one and arranging between an installation side block and a discharge side block, 
•ording to the atomizing unit of this invention, since wear of a fluid collision part can be made to mitigate sharply, 
anced abrasion resistance like the conventional liner member is not needed. Therefore, the manufacturing cost of an 
nizing unit can be reduced sharply. . , 

43] according to the atomizing unit of this invention - an installation side block and a discharge side block ~ 
nation ~ it is not necessary to make it make stick like [ path / in each block opposed face / groove ] before and 
rsect perpendicularly for the configuration to arrange Therefore, while being able to save the time and effort which 
itions each block in the direction which intersects perpendicularly, there is the advantage in which the processing 
oess for positioning can be skipped. 



anslation done.] 



)://www4.ipdlopo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/5/2004 



Page 1 of 2 



OTICES * 

an Patent Office is not responsible for any 
ages caused by the use of this translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
the drawings, any words are not translated. 



SWINGS 



awingl] 




0^Omm 



:awing4] 



3://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/5/2004 



g 0.13 6 mm 



g10> 



awing 5] 

12a 



0 0.6 mm 




0^0 mm 



awing 6] 
^10c,12c 




10C.12C 




50c 



anslation done.] 



3://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



#I8¥9-201521 

(43)^11 B 3|£A 9 ^(1997)8^55 



(Bointa* mim^ iff^mm^ fi mms^ 

B O 1 F 3/08 B 0 1 F 3/08 A 

3/12 3/12 

5/06 5/06 
B 0 2 C 19/08 B 0 2 C 19/06 A 









m^(Dm4 


OL (± 8 H) 




<MI¥8- 13074 


(TDBBA 


598011884 
















7^8#(1996>1H29B 




jssc#«iSK/>sa? 1 
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(54) imA:SlKRt;c|jtS[^t:;^ 



(57) [lift] 

^-^Sa^LlOa.lOb . lla . 12a, 12b ^MfSClyfc:/U 
I^S. ;RD^'*F^^a -:/^ii<i:Sft±ifM:/n ;;^i2©>Ptr^ffi 

<f:it3i-r-5:&rsi<Dj»i*iiiffiioc,i2c mmr^ 



10 11 9 12 




C3) 

3 

[00091 ^fc. ±^xmiRz/mm\^n v ^liC^ 

iSiS^-ti^CijOW^ L< . */c. IHl C < 3 ffliy±J^iS 
[001 1] ^AW:/P ^t^m':f 30 

9Lhti^ct^cx-:>xnjs.w&itmTiofi. w&itco^ 

[0012] 40 

\.^x:^^m^um(icmm't^. auj. $:^B^cDaf5{i: 

©g^'ig^«JE5i<>7'^fflc^rfjft&>fb^Stcffi3IIL. 

[0013] |^^CC*5l^T. SS*4^b^>>^7'A 1 »7Kl^ijS 50 



15 2 1 

4 

^3<b^ti;t-C:feO, Ctl60^2. 3 
n^^o iRIEji<>:7'7«. ig^?KJ&iooo--i500kci/cm' 

[0014] -^^m<D^i^xh^mnt^km.su.. 

02CC*'rJ:^Cc. Sfeft^AWJ'^n';ri7<!:bt:(DRffitt 
tJ' 1 1 RO'?«iH*SfaHPJJ:/a v^t l^X(D\^mK<Dr ^ 

^4aR!Si*lSI 9 (cffi« ^ #TiBg L CD-C* S « 

J^cC^iJ. I^^-CW. ^0^^?r^^tcT^3^ce6"r^ 1 0- 
1 2^^n^nB6U:^d:fc1lCCT*UT(.^i>o ^/c. tlT 

[0015] ilBf^^xi' 1 o^aaccT^^t-cfc^cc. it 

(Df^^ 1 OCCfcJ, |Sl^t:>P3±CD2ffiB^(CiEaO. 5nin 
(D^ASaaiOa. \Q>himWL^fXX\.^^. CO^f 
^ X ^ 1 0 SMCc4tJC:t 5^A«a?L©ffina5 1 0 a ' 
O'10b'», f^^XiJ' 1 0(Dcti^C>^a^(iO, 12m 
nu §63 0. 0 Srmc&^^J^jr-Satt^^SAaBSl 0 cOCct-:? 

[0016] c(D^'?rmmo'f ^ 7.i? \ ocDmimx 

MKl 0 c=§ra^J:^tCL/r. ^^7.^1 1 j&s^SieS 
^nrc^^. •enccJ:^. S^ASa?Ll O a. 10b 
€:ai®L//i:iy£i*t3:f'-/Xi5? 1 1 <Dmmtm^LxmU6^ 
^C^COmtlii^f 1 OCDcf^CxCCftjl-tT^A^nS*?: 

[0017] t^yX^ 1 Hi_hiar-f 1 Oil^S. 

cfi-c^as^^ttso. 1 3 8iiiic&>6^c^*raaa?Li i a 

i)m^^tix\.^^. 

[0018]f"^X^12«. ilEf" ^ X ^ 1 0 il^ 
I^^C^R±CD 2 ffifi^TtCitS 0 . 6 mmCOiffflSa?L 12a. 

1 2 b^ije^sn-ci^-So 7"-f Xi5^ 1 2aB©gfaiMa 

?L<DAnS|5 1 2 a ' 1 2 b ' X 5^ 1 2©* 

tuassi 2 c^c^o-caasn-ci^^o j^c^cj, ±te?ttK 

^AaK 1 0 cCDKSS^A, i WalSa^L 1 1 a 

, tr^t^. A, >Aa >A3 trji^Xii^^o 
[0 0 1 9 ] tKoT. S-r ■fX^^affl-r^^ig^jSJi. 

x>?^a5ST'5StcE;/:?^^§l:f^i:;5)^6W5?U. ?3c 

Si{b*i?f*)n-sc<!:K::^j:'2><, ^/c. 7=^^x^:7 1 idcnm 
5nri.^-s*raMa?Li i aos^isgB-rtxtf. f^-f x 



C2) 

1 

&WrffifacDKI«&*5A, <A, <A3 "C*Slg*3S lists 
[fi^ 3 } «5f B«tmiS<D»TffiffJt«:0^A»l5 :^cW U 

t o oiTu ti ^ Hu IBiJft88:&f^ cc ^ :t . 3o 
[000 1] 

mm-r^h<Dx$>^. 40 

[0 00 2] 

^«#^^2 -261525-^CCfBiSCD?L^bigB*5»j6nrC^ 

HCj:-pTr^mb. «AfflCClB^b/c^lCD^^:f'-gP 
IvfSOCCii. 2oCDajl?L5 0 a. BOb^ff^fig-TSi 

i fetc&«3i?LtBp^a3i-r 1 (omi^mmb 0 c ^ 

TSSffllKciaaL/jt02(D^-f :^-g|S«5 1 t^. ^ 1 (D?i 50 



#^^9-2 0 152 1 

2 

iBM-r-2) i i ^>cc. ^(ommdatm^m^smt hfcisb 
<D«5i?L5ia. 5 1 b*5^^$n"ci>€>« cne»iii 

S:?>'II2C0^^':^'-*SCM5 0. 5 m(C]gEcDil^ig^ 
[0 0 0 3 ] 

[|^?g*i^^bJ:^<!:*r^>^«i] b3!>iL^i::^^e>. Se*0 

f)^mj<m.mxmmr^miKms§b o c , 5 1 c<d^^\j^^ 
[0004] ^/c. commiitmmxu, m^o:>mi& 

^ ^ -5 C i -e t J'cC I i <!: C ^ ^ pg ® * 5 « 
[000 5] *^WJS«Ji<DJ: ^3^cSe*<D3l'fbS?gCC*5 

R^9mtn^^-mi^x^:r.^.:^m^c t(ox^ ^wsl 
{t&m&u^mmt^m^m^'r^i>(Dx^^>. 

[0 00 6] 

gfcn:&rsj tcvS 0 J: ^ «:3lswtc?giriB^T ^ i t cc . 
«3l?Uia£<*2gAffli]:^a >7Cc^3^cC < <!: ^ 2 

ti^fimy&h. ^fc. mxm^K2y^t^wi^uy^<o 

[0 00 7 ] ±f3Slt«iib^a(c*5l^r . 29AffllJ:?'P ^ 

s^A, . ^r^zfuy i?tmtiim':ftiy^<on\^m<Di.^ 
^mmm<omm^^A^ <Az <a, x^^ct'f)m 

[0 00 8 ] ^fc. Jbia^:^P y ^^t. 42-7 ^ y 



C4) 



#18^9-2 0 1 5 2 1 



^ 1 OCC^it-t^^i^i^AaSSl 0 crtSraBtl^iffiS^^f 

[002 0] A(.c. ^^mm^mr^^mmmonmc 

Sa?Ll 0 a<t 1 0 b^fflitU. -r^ 1 mSiW 

[0 02 2] c(D^mMmn\ I a^^mmofcm^m 



* trbn. SSfUM51?L 12a. 12b ^affl ur 3 
[0023] 

10 ilO^^g SALD-2000A 

SiS^ii^o [a*T/tiSL7t5SS^^:7Ot:'-'^;&U0% 

^« 

[0 024] 



[002 5] 



[^*4l ] 

(10 i*f4F*3S : -xmrn miEw^i m \m.ffnw^ 43011-2401 ) -2owt% 

An^U^>^> (S4iE{t^( ^t) 86015-1201) -Uflrt^g 
fiSi* (iKlE^t^C 91308-2153) -zgwtsfi 

(2) BCf*?ai:05ifS!**6o-acflnau. -e<D4'tcAaiJus/^>^m 

(2)_bia(D^^±^5 +1^-(iKAa^ : rw20-C2M UWSl : 1200 

<3)±ia©oc:^s}ft^fln^. ±iB#±5^ 5^t>--c W^Wl : 2000 

(3) SAf(r>'i^T>S : 20.l27Mm 

(4) ^Ktem 

5^ [ai ] 





*afflE?3(kef/aD^) 




><i>r>S( jLtm) 




1000 


3 


0. 542 




1000 


3 


0.436 




1000 


3 


0.256 



[002 6] 40 
[S;*42] 

CD lief4F*9g^ : ^ > (*^lE{b^( ^) 83640-0430) •••25wt% 

>2 0 (*BiE{b^C 69295-1610) 
fSSTk (IfiiE^b^C 91308-2163) • •73wt56 

(2) : ®5PIS{*^C '>-Y>20^tin^'5o 
0±iaCD^_hie-^±Sf5+1t"'-( HIkSc : 1200r.p.m)rJi«ib. 

^:;-Y>2 o^igf^^^»o 

: 1800r.p.m)r359^H»»L. ^^mfb-T-S, 

(3) SAtu^>^T>S : 32.989Mm 



[002 7] 



CO 0 2 8 ] 



[0 02 9] 



[0 03 0] 



[003 1 ] 



(5) 1 5 2 1 

7 8 



(4) 

* * [^2] 













1300 


5 


0. 224 ■ 




1300 


& 


0.257 




1300 


6 


0. 084 



( -owtss 

ffSt* mmit^i »)91308-2163 ) -84v^r% 

2000r.p.ni) -Cl^mMP^O. ^^MJcT*. 
C3) SAM^i'T^S: 9.008 um 













1300 


2 


0.495 




1300 


2 


0. 55a 




1300 


2 


0. 076 



30 

[^*42] 

(1) ^(^S: :7 5?DS^T^>^^1'- mJEit^Q 63280-1610) "25 

wt% 

fSSiTK (JSBlE'ft^C 91308-2163) •••74wt56 

(2) W*!ifl : (DffiM^^x-t-^VEP^to^^o 

<2)±iB(D^±ie-^±M^ =M^-( HfeSC : l000r.p.m)T'tSf¥U. 

(HIKIK : i5OOr.p.m)r2^3^P0l«J$L. f^ffi^ifc-T^o 

(3) aAHO>i^r>!S: 16.229Mm 

(4) ^KjISIS 

★ ★ [^4] 













1500 


3 


0.124 




1500 


3 


0. 225 




1500 


3 


0.068 



[0032] 



50 



11 



[0 03 9] ^/t. *||Jfiff(I-C«. f-i::^iPlO(Omm 

[004 0 } fimisfj<DimiL wnco^^^m 

^n'^'^Si^mdc. mmm(Dmm. mmmwm^n'y 

[0 04 1 ] 

-If^CiJ&^-C^-S. 30 

[0043 ] :i^^m(ommm.mc^n\t. «AfflJ:/a 



C7) !^|g^9-2 0 1 5 2 1 

12 

[s 2 ] 0 1 {c^-r{iSi&^tigs©«fiR^^-rKffiH'c& 

[0 3] ||]»Wc^^-S^107=^^:^^O^t^^^'r8ftW 
[0 5] llifiW«C«^^IK3CD7=^X^<D?&l*^^-rife^ 

[0 7] u^mLit^cMfSL^mr^mm-v^h. 

1 w&iti^x^A 
3 

5 #F 



2 
4 
6 
7 
8 
9 

1 0 



10 a. 10b mKMmi 

1 0 c »«^A51ffi 
1 1 ||2<Df^^^;^^ 
1 1 a cfiHma?L 
12 mzcOT"^::^^ 
12 a. 12b gfmmii^L 
1 2 c ^4:^U3lSg 



[01] 



[02] 





12b ^ 



[003 3 ] 



C6) JRFPa^9-2 0 1 5 2 1 

9 10 

[1**41 ] 

(1) ^W^:^^\^'-y'yj^ (iWiE^t^C 43260-0301) •"25wt56 

^j:^>m3tb')0AmjEit^cm 26O80-1201) 

— o.avtse 

tSMTK (iPBiE^fb^C «)91308-2163 ) -7A.7wt% 

(2) luJOiil : ®5ftSi*(^^'X>^3:^ N 'J^A^fllx^o 

(2)±ia(D^^±M5^1f--C m^^: 1300r.p.m)^tK#L/. ^ 

: 1300r.p.m)-C4^r^af$O. ^^tfc-T^. 

(3) SAmi>^:^T>S : 20.329Mm 













1300 


10 


0. 854 . 




1300 


IQ 


0.881 




1300 


10 


0.579 



[0034] 



[0035] 



(1) seWrtS: t:ti^Kr;U5 ^'^A (MlEib^c ^) 29020-1601) •"20wt% 

^ »; h ^5 A (tfilE^fc^C m 67315-0401) 

ti$i* (*^iE{t^( ^)91308-2163 ) -79v/t56 

(2) fr^ail: CD5W^tC-s=^1^-^a^«;>^:^ h ';^A^m'2>o 

(3)±iB(2)(ct:fl^®r;l/5-^A;&m. JblE^iS^ +1f-C 0 
feia:i800r.p.m)r5^ra«»L. ^fif^tScT^c 

(3) aABSi-^^r >=S : 5.127 Mm 

(4) mm^^ 

^ ^ [^6] 









^v^yy^i Kin) 




1500 


5 


3.005 




1500 


5 


3.541 




• 1500 


5 


2.448 



[003 6] ^Lisommm^^ ^ . i^m^omiit^m. 
^off^i*cntcKB6r. raft. Aft^o^ft^t?^^ 



[0 0 3 7 ] ^/c. if-mMm^iC^l^X . f"^>^^ 1 OR 
2CC?gfiS3n'^«»iailS©»TfflffJtt«. ^6 (a) 

(b) CC^T.i:OCc»^^Rt^tcm"rsCiJ&W$U 
[0 0 3 8 ] ^WiWIr^iSr"-/ 10-^12 



